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„ (71) We, MACHINEFABRIEK D. 
BARTH & ZN. B.V., of Mijlweg 23. 'S- 
Gravendeel, Netherlands, A Dutch Body. 
Corporate, do hereby declare the invention, 
5 for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly 
described in and by the following 
statement: — 
10 The present invention relates lo apparatus 
for cutting drainage trenches in the earth, in 
particular to receive drainage tubes or 
pipes, comprising a cutting tool with spaced, 
usually parallel planar sides and a front face 

15 extending rearwardly and upwardly from a 
shart tip at the lower forward extremity of 
the tool so as to form a flat sided flat- 
bottomed narrow trench when forced 
through the earth. 

20 For controlling the depth of said trench in 
known apparatuses the entire tool is tilted 
backwards for digging less deep and forward 
for digging said trench deeper. This implies 
several disadvantages, however. When 

25 adjusting for, e.c. digging less deep, the 
leading tip of said toons moved up against 
the forces which are exerted on the inclined 
upper forward side of said tool, whereas the 
bottom of said tool is lifted somewhat at the 

30 front, by which the pressure on the bottom 
of the trench is only transferred by the rear 
portion of said tool bottom, causing said 
rear portion to be pressed deeper into the 
earth, which is the opposite effect to that 

35 which was aimed at. when adjusting for 
digging deeper, the point of said tool is 
directed downwards, so that the rear end of 
the bottom of said tool lifts from the bottom 
°* trench. Here the forces exerted on 

40 the inclined upper side of said tool are only 
absorbed by the front portion of the tool 
bottom of said digging element, which effect 
may force th:* tool deeper than was in- 
tended. 

45 The present invention resides in ap- 
paratus for cutting a drainage trench, 
comprising a cutting tool mounted on 
supporting means for attaching the tool to a 
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vehicle, the tool having spaced planar side 
members embracing the supporting means, 50 
and a front member spanning the spacing 
between the side members at the leading 
edges of the latter, the said leading edges 
and front member extending rearwardly and 
upwardly from a sharp tip of the tool at a 55 
lower forward extremity of the tool, and at 
least part of the tool being pivotable about a 
horizontal axis disposed close to the said tip. 

The entire tool, or only the tip region of 
the tool may be pivotable about the said 60 
axis with respect to the supporting means. 
Alternatively the tip region may be fixed 
relative to the supporting means, the rest of 
the tool being pivotable about the said axis. 
In the last-mentioned case, or if the entire 65 
tool is pivotable, the supporting means is 
preferably an Lrshaped member with an 
upright arm for attachment to a vehicle and 
a generally horizontal arm at whose free end 
the tool or part thereof is pivotable. 70 

Three embodiments of the invention are 
shown in the accompanying drawings in 
which: — 

Figure 1 is a side view of a trenching 
machine with a trench-cutting tool which is 75 
rotatable as a whole; 

Figure 2 is a side view of a tool off which 
only the tip region is pivotable; 

rlgure 3 shows on a larger scale part of 
the tool represented in Figure 2; and 80 

Fie ure shows a tool in which the tip is 
rigidly connected to a main beam, whereas 
the rest of the tool can freely rock about a 
pivot on the main beam. 

Figure 1 shows a crawler tractor vehicle 1 85 
provided with apparatus for cutting a 
drainage trench in the ground and laying a 
drainage tube in the trench. The tractor has 
a conventional drive and carries a fixed 
anchorage 6 and a parallelogram linkage 2 90 
of which one upright side member 4 is 
mounted on the tractor for pivoting about a 
horizontal axis 5^ at the bottom of the 
member 4; this axis is perpendicular to the 
normal direction of movement A of the 95 
tractor. A hydraulically powered piston 
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cylinder actuator 7 couples the member 4 to 
the anchorage o so that the member 4 and 
hence the entire parallelogram linkage 2 can 
he ulied forwards or backwards. An 
automatic control device 8 is mounted on 
me member 4 and controls the actuator 7 so 
as to maintain the member 4 in a 
predetermined position relative to the 
vertical regardless of the position of the 
un«™ x£- ,f th l sur / ace of the ground is 
am n \«*V il m i mber 4 »ay for example be 
automatically kept vertical. Actuator 7 
therefore acts as a stabilizer. 

The parallelogram linkage has rearwardly 
extending top and bottom members 9 10 
and an upright rear side member 3 which is a 
supporting beam for a trench-cutting tool 

Between the pivot 11 on the member 4 
and a fixed point 12 of said parallelogram 
arm 9 a main hydraulically powered piston 
cylinder actuator 13 is arranged, by whiich 
the shape of said parallelogram linkage 2 
and consequently the height of said beam 3 
can be changed. A shuttle bos 15 is 
positioned behind the tool 14; drainage 
su PP hed inl ° the box from above, 
pass through the box and are discharged at 
«, rear A* d ,owe r.s»de of said shuttle box so 
as to be disposed m the trench made by the 
tool 14. The tool 14 is composed of two flat 
vertical parallel side plates 17, of which the 
rear edges extend vertically and are con- 
r h ? ,e ? , by 1J*« e ,8 - The bottom edges of 

PJf f l J- The curved front edges of the 
plates 17. extending upwardly and rear- 
war^yfroma sharp point, are connected by 

J^P J* 1 **?? 0 of such a width that the 
shuttle box 15. dragged along by the tool 
can be moved without too muchVsktanle 

hrough ihe trench dug by the tool. In order 
,uh?11! re th « *e place where the drainage 
tube leaves the hollow shuttle box 15 lies 

3£ k" b °} tom , <* the trench, the 
shuttle box 15 is pivotally connected to the 
tool (or to the main beam 3 in Figure 2) at 
-1. in the embodiment shown in Figure 1 an 
adjusting piston cylinder actuator 22 is 
arranged between said shuttle box 15 and 
the upper side of said tool which actuator 
h?,L be , connec ted. whether operating as 
buffer element or not. to the main actuator 
^ operating whether as buffer element or 

,hPfK adiUSting a «uator 22 is operated so 
that the rear end of the shuttle box 15 
tr*»n#»K^i» constantly in contact with the 
hSE? ™ as a con *eqnence of the 
buffer operation of said adjusting actuator 
22 Operation as a buffer means that the 
relevant actuator is connected to a 
hydraulic accumulator (not shown) and 

In thr e «i^ Ctive,y a resiKem e,em ent. 
in tne embodiment represented in Figure 
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1 the mam beam 3 is L-shaped with an 
upright arm forming one side o 1 the 
parallelogram linkage and a rear horizontal 
arm directed forwards and at its free end 
supporting a horizontal pivot 24. about 

SSriV^fcT* 1001 U can freel y r ~k. The 
l£\ U f ho J ,ow and is open at the top. and 
the L-shaped main beam 3 is received in the 
£l e S^ f a,C , tooI , 1 2- ^ inc,ude d angle of 
20» and^45° n t0 ° l Kes be tween 

e a ^, he .s thC I 00 ' I4 >. to be driven into the 
'he actuator 7 is operated to tilt the 

?nrf and henCe lhe beam 3 forwards! 

a he ,^, n,a,n '""alor 13 is contracted as 
of thetoSf SiS** tor ^ards,so that the point 
of the tool descends into the earth; when the 

~°,L b f?hI eaChcd ,he re< » uired ^Pth of the 
rem* the contraction of said ma£ actuator 

ce^T^Vf- the descent « the tool 
»of,«fA t ? undu, atory area the stabilizing 
S r J "? "Pirated by the automatical 
control device 8. whereas the operator 
operates the main actuator 13 so tnaTthl 
^"on? P'ate of the tool 14 remains a £ 
"8ht d fPth. The entire tool 14 can rock 
freely about pivot 24. Because of this? when 
the tool is moved through the earth ihe 
SSf™ % hich , ac ? on the inclined from 
side 20 of said digging element at the 
posi ion where the highest pressure arises 
k the 5 oint Z f eagagement with earth.' 
is transferred to the main beam 3 which is 
^eS^ f C Parallelogram system 2 ,o 
the %ehicei, and consequently is absorbed by 
the vehicle. The crawler vehicle caTalso 
move forward and backwards to a flPmfted 
extent without this having a signuS 
influence on the rear side of the tloLTfae 
adjustment of said main beam 3 in the 

means'or 0 .^ 81 "" 0 ^ , Vertical dire *tion by 
means of the parallelogram linkage 2 and 

ote" a f ,Ua L° r 13 acts to adjust the potat 

■) ~ J*? * mbodirn ent represented in Figures 
L and 3 the rear portion of the tool 14 is 
rigidly connected to the main beam 3 
whereas the point 16 can pivot aboTthe 

Jf, 2 - 4 K and ^ ***** connected to a lever 
a. winch is connected to a piston cylinder 

SEES 8 ,eVe ' f ! ,h ' P"«"n ro?o 

S team 3 C °° neC,ed ,0 cnd of 

•he ™ C ™H h f meraber 4 is connected through 

ben?, ra i! , ,°?il ran i am,s 9 and 10 to the main 
beam 3 and the bottom plate 19 of the tool 

whi ! ch R hfK " Uh ,h f main beam - the angte 
wmch the bottom plate 19 make* with ♦».„ 
member 4 will remain co^By'a^^ 

£ ,he °, ma k C C °, ntrol device 8 w 'th respect 
he ^ ™ emb / r 4 a predetermined angle of 
the member 4 and hence of bottom pifte 19 
with respect to the crawler vehicle is set. and 
said angle is maintained by means of the 110 
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stabilizing actuator 7 irrespective of the 
position of the crawler vehicle. When the 
desired angle has been adjusted, the main 
beam 3 is driven vertically (or almost ver- 
5 tically) into the ground as the vehicle ad- 
vances, by means of the main actuator 13, 
until the bottom plate 19 has reached the 
predetermined trench bottom depth. 
,~ S^ty the sole of the pivotable tip region 
10 IS Is il a direct Mne with the bottom olate 
19. After the desired depth has been 
reached, operation of the main actuator 13 
ceases. When the crawler vehicle is moving, 
the point of the tool will split the earth 
15 which will be lifted along the upper front 
side 20 of the tool 14. The vertical com- 
ponent of the pressure which acts on said 
front side 20 of said tool is absorbed by the 
bottom plate 19. When said pressure 
20 becomes too high on the front side 20 or 
when the bottom plate 19 cannot absorb all 
the vertical pressure, fluid under pressure 
can be applied to the lower end of the ac- 
tuator 13 operating as a buffer, to absorb 
25 said too high pressure. 

The controlling of the depth of trench to 
be dug is effected by adjusting the point 16 
up or down by means of the actuator 28 and 
the levers 25, 27. By tilting the point 16 up- 
30 wardly the earth is split by said point 1 6 on a 
line, higher positioned than the previous 
line, so that the bottom plate 19 will follow 
said higher line. By adjusting the point 16 
downwardly the bottom plate 19 is made to 
35 follow a lower line. As a result of such 
adjustments the entire tool will, during the 
movement of the vehicle move vertically 
upward or downwardly respectively as a 
result of the operation of the parallelogram 
40 arms 9 and 10. Since the main actuator 13 
can still move or be adjusted when out of 
operation or in buffer operation respec- 
tively, said main actuator will have no in- 
fluence on the vertical adjustment of the 
tool. The tool 14 is not influenced by the 
crawler vehicle 1, since surface uneveness is 
compensated by the stabilizing actuator 7, 
which is operated by the automatic control 
de viced 8. Any variation in the difference of 
^ height between the pivot i i and the bottom 
plate 19 is absorbed by the parallelogram 
arms 9 and 10 and the main actuator 13 
being out of operation or serving as a buffer. 
Figure 4 shows an embodiment in which 
33 the point or tip region 16 is fast with, e.g. a 
part of, the main beam 3, whereas the rest of 
the tool 14 can rock freely about the pivot 
24. The insertion of the tool into the earth 
takes place in the same way as described in 
w relation to the embodiment represented in 
Figure 1. 

WHAT WE CLAIM IS:— 
1. Apparatus for cutting a drainage 
trench, comprising a cutting tool mounted 



on supporting means for attaching the tool 
to a vehicle, the tool having spaced planar 
side members embracing the supporting 
means, and a front member spanning the 
spacing between the side members at the 
leading edges of the latter, the said leading 
edges and front member extending rear- 
wardly and upwardly from a sharp tip of the 
tool at a lower forward extremity of the tool 
and at least part of the tool being pivotable 
about a horizontal axis disposed close to the 
said tip. 

2. Apparatus as claimed in claim I in 
which the tin region of the tool is fixed in 
relation to the supporting means, and the 
rest of the tool is pivotable about the said 
axis relative to the supporting means. 

3. Apparatus as claimed in cllaiim 1 in 
which the tip region of the tool is pivotable 
about the said axis relative to the supporting 
means and the rest of the tool is fixed in 
relation to the supporting means. 

4. Apparatus as claimed in claim 3 in 
which the said tip regioa is fast with a lever 
pivotable about the said axis which lever is 
coupled to an actuator coupled on the 
supporting means and is disposed within the 

5. Apparatus as claimed in claim 1 in 
which the entire tool is pivotable about the 
said axis with respect to the supporting 
means. & 

6. Apparatus as claimed in claim 2 or 5 in 
which the supporting means is a generally L- 
shaped member having am upright arm for 
attachment to a vehicle, and a generally 
horizontal arm with the said axis at the free 
end thereof. 

7. Apparatus as claimed in claim 3 or 4 
wherein the supporting means is an upright 
arm fast with the said rest of the toolf 

8. Apparatus as claimed in any preceding 
claim wherein a shuffle box for receiving a 
drainage tube and laying it in the drainage 
trench is pivotably attached to the tool or 

the supporting means, at the trailing end of HO 
the tool. 

9. Apparatus as claimed in any preceding 
claim when mounted on a tractor vehicle; 
dhe said supporting means forming one side 
of a parallelogram linkage which is mounted 
on the vehicle and is provided with ac- 
tuating means for raising and lowering the 
supporting means. 

10. Apparatus as claimed in claim 9, the 
parallelogram linkage being mounted on the 
vehicle for pivoting as a whole about a 
horizontal axis and an actuator being 
provided for effecting such pivoting relative 
to the vehicle. 

11. Apparatus for cutting a drainage 
trench, substantially as herein described 
with reference to Figure 1, Figures 2 and 3 
or Figure 4 of the accompanying drawings. 
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12. A crawler vehicle having mounted MARK^rrcoir 
2=^'*^™ " ch ™* d * <* *e Chartered Patent A o« n t 



a PParaius as claimed in any of the Chart *riri »7* Tl ' 

p~ced,ng Cai.s for cutting a linage 57%^^^ 

London WC2A3LS. 
Agents for the Applicants. 

*-hlch copies may be obtained. ' C2A UY - 
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